A facile one-pot synthesis of terminal alkynes was achieved by microwave irradiation of a mixture of anti-3-aryl-2,3-dibromopropanoic acids, Et 3 N and DMF and subsequent irradiation in the presence of 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). This method requires short reaction time (1-2 min) and gives terminal alkynes in high yields.
Terminal alkynes are useful and versatile intermediates in organic synthesis. Most frequently used methods for the conversion of aldehydes to terminal alkynes include the reactions of Corey-Fuchs, 1 Wittig/Horner-Emmons, 2 and GilbertSeyferth, 3 and its modification. 4 However, the need for phosphorus reagents limits the usefulness of these applications due to toxicity, exothermicity, and voluminous waste stream, particularly for large-scale preparations. Recently, Wang et al. have reported a procedure for the synthesis of terminal alkynes from aldehydes through a three-step reaction sequence: addition of dihalomethyllithium to aldehyde, sulfonation of the adducts, and then elimination of chloride and tosylate followed by elimination of HX to generate the desired alkynes.
5 However, this synthetic method also has several drawbacks, such as the use of arylsulfonyl chloride and excess organolithium, and very low temperature.
In 1997, Matveeva et al. reported that the (Z)-vinyl bromides could be converted into the corresponding acetylenes in the presence of alkoxides in a moderate yields. 6 On the other hand, our previous study showed that microwave irradiation of anti-2,3-dibromopropanoic acids (1) in DMF in the presence of triethylamine for 0.5-1.0 min stereoselectively afforded (Z)-vinyl bromides (2) in nearly quantitative yields (Scheme 1). 7 In this paper, we report a very simple and general method for the synthesis of terminal alkynes (3) from anti-3-aryl-2,3-dibromopropanoic acids by microwave irradiation method (Scheme 1). The starting anti-3-aryl-2,3-dibromopropanoic acids were easily prepared by Knoevenagel condensation of the corresponding aldehydes and subsequent bromination of the substituted trans-cinnamic acids. 8 To the best of our knowledge, the one-pot synthesis of terminal alkynes from anti-3-aryl-2,3-dibromopropanoic acids has not been reported.
Various conditions were examined to optimize the yields of terminal alkynes. In the first step (MW1), treatment of anti-3-aryl-2,3-dibromopropanoic acids with triethylamine in DMF under microwave irradiation within 0.5-1.0 min resulted in (Z)-1-bromo-1-alkenes with the high Z=E selectively and excellent yields.
As to the second step (MW2), it was found that bases such as Et 3 N, pyridine, DABCO, NaOH, K 2 CO 3 , or t-BuOK were not effective in this one-pot reaction. DBU was found to be the best base in this one-pot system. DBU is not typically used to convert vinyl halides into alkynes, in general, this conversion requires alkoxides. 6 Schuda et al. have reported that (Z)-vinyl bromide was nearly quantitatively converted into terminal alkynes in 2 days with DBU in refluxing benzene and that the corresponding (E)-isomer did not react with DBU. 9 We found that under microwave irradiation the reaction of anti-3-aryl-2,3-dibromopropanoic acids and triethylamine in DMF followed by addition of 1,8-diazabicyclo[5.4 .0]undec-7-ene (DBU) proceeded smoothly to afford the corresponding terminal alkynes in high yields. 10 Yields of the terminal alkynes (3) are shown in Table 1 . These results indicate that terminal alkynes were obtained in higher yields and in shorter reaction time by the microwave irradiation method. It would be very convenient for this one-pot reaction to use same base in two successive steps. Unfortunately, when DBU instead of Et 3 N was used in the first step, a mixture of (Z)-and (E)-vinyl bromide (approximate to 92/8) was formed, and this stereoselectivity was much lower than those using Et 3 N. Since DBU did only cause an elimination of (Z)-vinyl bromides under these conditions, a mixture of terminal alkynes and unreacted (E)-vinyl bromides were obtained. In summary, we have developed a new procedure for onepot conversion of anti-3-aryl-2,3-dibromopropanoic acids into terminal alkynes in excellent yields within a few minutes by microwave irradiation method which is a economical and environment friendly process. This work was supported by a Grant-in-Aid for Exploratory Research (No. 13875171) from the Ministry of Education, Culture, Sports, Science and Technology, Japan.
